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The Patent Office 
Concept House 
Cardiff Road 
Newport 
South Wales 
NP9 1RH 



1, the undersigned, being an officer duly authorised in accordance with Section 74(1) and (4) 
of the Deregulation & Contracting Out Act 1994, to sign and issue certificates on behalf of the 
Comptroller-General, hereby certify that annexed hereto is a true copy of the documents as 
originally filed in connection with the patent application identified therein. 



In accordance with the Patents (Companies Re-registration) Rules 1982, if a company named 
in this certificate and any accompanying documents has re-registered under the Companies Act 
1980 with the same name as that with which it was registered immediately before re- 
registration save for the substitution as, or inclusion as, the last part of the name of the words 
"public limited company" or their equivalents in Welsh, references to the name of the company 
in this certificate and any accompanying documents shall be treated as references to the name 
with which it is so re-registered. 



In accordance with the rules, the words "public limited company" may be replaced by p. I.e. , 
pic, P.L.C. or PLC. 



Re-registration under the Companies Act does not constitute a new legal entity but merely 
subjects the company to certain additional company law rules. 
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Ptesse type, or write in dark ink 
using CAPITAL letters. A 
prescribed fee is payable for a 
request for grant of a patent. 
For details, please contact the 
Patent Office (telephone 
0171-4384700). 

Rule 16 of the Patents Rules 1990 
isJte main rule governing the 
cwpletion and filing of this form. 



© Do not give trading styles, for 
example, 'Trading as XYZ company', 
nationality or former names, for 
example, 'formerly (known as) ABC 
Ltd' as these are not required. 



Warning 

After an application for a Patent has 
been filed, the Comptroller of the 
^ferenf Office will consider whether 
publication or communication of the 
invention should be prohibited or 
restricted under Section 22 of the 
Patents Act 1977 and will inform the 
applicant if such prohibition or 
restnction is necessary. Applicants 
resident in the United Kingdom are 
also reminded that under Section 23, 
applications may not be filed abroad 
without written permission unless an 
application has been filed not less 
than 6 weeks previously in the United 
Kingdom for a patent for the same 
invention and either no direction 
prohibiting publication or 
communication has been given, or 
any such direction revoked. 



Request for grant of a 
Patent Patent 

Q^SL Form 1 /77 Patents Act 1977 



0 Title of invention 

1 Please give the title 
of the invention 



A MAGNETIC PILT&? D£v/ic£ 



© Applicant's details 
□ First or only applicant 

2a If you are applying as a corporate body please give: 
Corporate name 



Country (and State 
of incorporation, if 
appropriate) 



2b If you are applying as an individual or one of a partnership please give in full: 
Surname MARLOWE- 
Forenames 00 66Y 



2c In all cases, please give the following details: 

Address 3, DOMtMlC RD 
CHILDI/VAL-L 
LIVERPOOL 



UK postcode LI 6 J-\)Y 
(if applicable) 

Country U< 

AOP number 0 , { ci ■ 

(if known) QL 6 I <0 L'W t CO 1 



2d, 2e and2f) If there are further 
applicants please provide details on a 
separate sheet of paper. 



© Ar address for service in the 
United Kingdom must be supplied 

Please mark correct box 



3b: If you have appointed an agent, all 
. correspondence concerning your 
application wilt be sent to the agent's 
Untied Kingdom address. 



□ Second applicant (if any) 

2d If you are applying as a corporate body please give: 
Corporate name 




n/a 



Country (and State 
of incorporation, if 
appropriate} 



2e If you are applying as an individual or one of a partnership please give in full: 
Surname 
Forenames 



2f In all cases, please give the following details: 
Address 



UK postcode 
(if applicable! 

Country 

ADP number 
(if known) 



© Address for service details 

3a Have you appointed an agent to deal with your application? 
Yes fj No[7^ goto 3b 

please give detells below 

Agent's name 

Agent's address 



Postcode 

Agent's ADP 
number 



3b If you have not appointed an agent please give a name and address in the 
United Kingdom to which all correspondence will be sent: 

. Name J06£r MARLOWE 

Address 3 DOMINIC RD 
CHILDWAU. 
LIVER POO U 



Daytime Telephone 0151 73*/- 2£>*1>Z 
Postcode U(p number (if available) 

ADP number 
(if known) 



Reference number 



4 Agent's or 

applicant's reference 
number Of applicable) 



© Claiming an earlier application date 

5 Are you claiming that this application be treated as having been filed on the 
date of filing of an earlier application? 
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pfeese give details below 

□ number of earlier 
application or patent 
number 

□ filing date 



□ and the Section of the Patents Act 1977 under which you are claiming: 



Please mark correct box 





Please mark correct box 




© tf you are declaring priority from a 
PCT Application please enter 'PCT as 



Declaration of priority 



the country and enter the country 
code (for example, GB) as part of the 
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if you are declaring priority from previous application(s), please give: 



application number. 



Priority application number 
(if known) 



Filing date 
(day, month, year) 



Country of filing 



Please give the date in all number 
format, for example, 31/05/90 for 
31 May 1990. 



The answer must be 'No ' if: 
any applicant i$ not an inventor 
there is an inventor who is not an 
applicant or 
any applicant is a corporate body. 



O Please supply duplicates of 
claim(s) t abstract, description and 
drawing(s). 



Please mark correct boxfes) 



© You or your appointed agent (see 
Rule 90 of the Patents Rules 1990) 
must sign this request 



Please sign here 



A completed fee sheet should 
preferably accompany the fee. 



Inventorship 

7 Are you (the applicant or applicants) the sole inventor or the joint inventc*s? 




Please mark correct box 



v I — I li r~71 . A Statement of Inventorship on Patents 
Yes | J l"» Form 7/77 wiU need to bo filed (see Rule 



© Checklist 

8a Please fill in the number of sheets for each of the following types of 
document contained in this application. 



Continuation sheets for this Patents Form 1/77 

Description 
Drawing(s) 



Claim(s) 
Abstract 



8b Which of the following documents also accompanies the application? 



Priority documents (please state how many) 

Translation(s) of Priority documents (please state how many) 

Patents Form 7/77 - Statement of Inventorship and Right to Grant 
* ^ >. (please state how many) 

Patents Form 9/77 - Preliminary Examination/Search 
Patents Form 10/77 - Request for Substantive Examination 



Request 

I/W6 request the grant of a patent on the basis of this application. 



Date 24 7 95 

(toy month vCArt 



Please return the completed form, attachments and duplicates 
where requested, together with the prescribed fee to: 



The Comptroller 
The Patent Office 
Cardiff Road 
Newport 
Gwent 
NP9 1RH 



OR 



The Comptroller 

The Patent Office 

25 Southampton Buildings 

London 

WC2A 1AY 



A MAGNETIC FILTER DEVICE 



- Description - 

The present invention relates to a magnetic filter device for filtering 
ferromagnetic material from a fluid in which said material is suspended. 

Fluid such as engine oil which circulates in an engine and/or gearbox, and 
hydraulic fluid which circulates in hydraulic systems, tends to accumulate fercous 
material from metallic surfaces which are lubricated by the fluid. Such particulate 
material in suspension is liable to accelerate wear of these surfaces and thereby 
generate even more ferrous matter. 

Conventional filters fail to filter out a substantial amount of ferrous material 
from the fluid, which material, is liable to cause damage to an engine and/or gearbox or 
hydraulic system. In addition, as there is no indication of the quantity of ferrous 
material in the fluid, the fluid conventionally, is changed after the engine or hydraulic 
system has been run for a certain period of time, in order to limit possible damage. 

A magnetic filter device for filtering ferromagnetic material from a fluid in 
which said material is suspended, has an inlet means and an outlet means which are 
isolated from each other within the device. A pair of annular plates are attached to 
either side of an annular magnet of smaller diameter, which sides are of opposing 
magnetic polarity to thus generate a magnetic field between the pair of plates. Each 
plate is recessed to form radially extending pole pieces. The plates are oriented with 
respect to each other so that the pole pieces and recesses are axially aligned. The 
magnetic flux distributions thus created, divert ferromagnetic material in the fluid 
towards the regions defined by opposite pairs of pole pieces. 

In use, the magnetic filter device can be inserted between a containing means or 
engine, and a conventional filter or pump, so as to enhance the collection of 
ferromagnetic material from the circulating fluid. 
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In accordance with one aspect of the present invention, a magnetic filter device 
for filtering ferromagnetic material from a fluid in which said material is suspended, 
comprises a magnet and a pair of metal plates, said magnet having faces of opposite 
magnetic polarity, said plates being disposed in abutment with said faces respectively, 
each plate having a plurality of recesses about an outer perimeter of the plate to form 
radially extending magnetic pole pieces, which extend beyond an outer perimeter of the 
magnet faces, said plates being oriented so that the recesses and pole pieces on one 
plate are axially aligned with those recesses and pole pieces on the other plate, wherein 
axially opposite recesses define passage means for said fluid and also regions from 
which ferromagnetic material is repelled, and wherein said pole pieces define regions to 
which ferromagnetic material is attracted and retained. 

Preferably, the magnetic filter device is further provided with a distribution 
plate having a plurality of apertures which are axially alignable with said recesses, said 
apertures being the only passage means of fluid to said metal plates. 

It is further preferred that the distribution plate, the magnet and said metal 
plates are each provided with a central hole which is adapted to receive a tube through 
which fluid can pass, said tube providing means for isolating, within the device, fluid 
passage in the tube from fluid flow through the recesses. 

Advantageously, each recess and an outer edge of each pole piece is further 
provided with one or a plurality of slots. 

Preferably, the outer edges of axially facing pole pieces are curved towards one 
another. 

It is preferred that means are provided for ensuring that said recesses and said 
apertures are maintained in axial alignment. 

The distribution plate is advantageously made of a non-ferromagnetic material. 
This would discourage any collection of ferromagnetic material thereon. 

The magnet is advantageously made of a material which will generate a 
magnetic field between the metal plates which is strong enough to attract 
ferromagnetic material from fluid passing therebetween. 
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The metal plate which is impinged first by fluid flow through the device, is 
advantageously thicker than the other metal plate through which fluid leaves the 
device. 

Preferably, an outer face of the tube is provided with a recess which can receive 
retaining means which is able to keep the distribution plate in abutment with the axially 
closer of said metal plates. 

Advantageously, a housing is further provided, which is adapted at one end to 
be received by a containing means of said fluid, said containing means having an input 
means and an output means, the housing being adapted at the other end to receive a 
filter of known type, an output of which known filter is continuous with the tube in the 
magnetic filter device and also the input means to the containing means, said output 
means from the containing means being continuous with the apertures in the 
distribution plate and the recesses in the metal plates. 

In a further embodiment, the magnetic filter device is provided with two 
distribution plates disposed either side of each of the metal plates, each distribution 
plate having a plurality of apertures which are axially alignable with said recesses, said 
apertures being the only passage means of fluid to said metal plates, the apertures in 
both distribution plates providing inlet and outlet means for bi-directional axial flow of 
fluid. 

In accordance with a further aspect of the present invention, there is provided a 
magnetic filter device for filtering ferromagnetic material from a fluid in which said 
material is suspended, which comprises a known filter, a magnet and a pair of metal 
plates, said magnet having faces of opposite magnetic polarity, said plates being 
disposed in abutment with said faces respectively, each plate having a plurality of 
recesses about an outer perimeter of the plate to form radially extending magnetic pole 
pieces, which extend beyond an outer perimeter of the magnet faces, said plates being 
oriented so that the recesses and pole pieces on one plate are axially aligned with those 
recesses and pole pieces on the other plate, wherein axially opposite recesses define 
passage means for said fluid and also regions from which ferromagnetic material is 



repelled, and wherein said pole pieces define regions to which ferromagnetic material is 

attracted and retained, said known filter having passage means for said fluid which is 

continuous with fluid passage through said recesses. 

A specific embodiment of the present invention will now be described with 

reference to the accompanying drawings, in which: 

Fig. 1 is a cross-section through a magnetic filter device in accordance with one 

aspect of the present invention; 

Fig. 2 is an exploded perspective view of the device in fig. 1; 

Fig. 3 is a top view of the distribution plate in figs. 1 & 2, 

Fig. 4 is a top view of one of the metal plates in the device, and 

Fig. 5 is a schematic diagram illustrating one application of the device in figs. 1 

to 4. 

A magnetic filter device 1, as shown in figs 1 & 2, for filtering ferromagnetic 
material (not shown) from a fluid (not shown) in which said material is suspended, 
comprises a magnet 2 having two faces 3, 4 of opposite magnetic polarity, against 
which faces 3, 4, abut metal plates 5, 6, respectively. The plates 5, 6 are provided with 
a plurality of recesses 7, 8 respectively, in outer circumferential edges 9, 10 of said 
plates 5, 6 so as to form pole pieces 11, 12 as shown in figs. 2 and 4. Equal numbers 
of such pole pieces, 11, 12 are formed in each plate 5, 6, and the latter oriented so that 
the pole pieces 1 1 and recesses 7 of the plate S, are axially aligned with the respective 
pole pieces 12 and recesses 8 of the plate 6. Axially displaced pairs of pole pieces 11, 
12 have opposite magnetic polarity by virtue of their respective locations on the faces 
3, 4 of the magnet 2. They overlap an outer edge 13 of the magnet 2 to define radially 
extending collecting regions 14 in which ferromagnetic particles subject to the 
magnetic fields generated therein, can be retained. The ends of each pair of pole pieces 
11, 12 are curved towards each other to further enhance the strength and distribution 
of the magnetic fields. Furthermore, because each recess 7, 8 is flanked radially by 



portions of metal of like polarity, ferromagnetic material is repelled towards the 
collecting regions 14 and also away from the path of fluid flow. 

Each pole piece 1 1, 12 and each recess 7, 8 is further provided with a slot 15. 
Each slot 15 defines adjacent regions of like polarity in which a strongly repelling 
magnetic field is thus generated. Such fields further promote the retention of 
ferromagnetic material to the regions 14 between facing pole pieces. 

Apertures 16, 17 centrally disposed in plates 5, 6 axially align with a central 
aperture 18 in the magnet 2 to form a channel 19 in the device 1, in which a central 
tube 20 is disposed. The tube 20 extends beyond the collective thicknesses of the 
plates 5, 6 and the magnet 2. 

A distribution plate 21 ( as shown in fig. 3, has a central aperture 22 which 
enables the distribution plate 21 to be threaded over an end 23 of the central tube 20, 
so as to be disposed adjacent to the metal plate 5. The plate 21 is further provided with 
apertures 24 equal in number to the recesses 7, 8 in each of the plates 5, 6. The 
distribution plate 21 is disposed about the tube 20 so that the apertures 24 are axially 
aligned with the recesses 7, 8 in the metal plates 5, 6. The plates 5, 6 are each provided 
with flats 25, 26 in the apertures 16, 17 respectively, and the aperture 22 of the 
distribution plate 21 is also provided with a flat 27 of similar size. In the orientation 
described above where the apertures 24 and the recesses 7, 8 are in axial alignment, the 
flats 25, 26 and 27 are also axially aligned. The tube 20 is provided with a flattened 
region 28 on an outer face 30 against which the flats 25, 26 and 27 of the plates 5, 6 
and 21 are disposed in order to maintain the above-mentioned orientation when the 
magnetic filter device 1 is assembled. 

The distribution plate 21 has a flange portion 29 about the central aperture 22. 
The outer face 30 of the central tube 20 is further provided with an annular recess 31 
which is adapted to receive a circlip 32 which abuts the flange portion 29 when the 
distribution plate 21 is in abutment with the metal plate 5. 
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The distribution plate 21 may be circumferentially sealed against a housing (not 
shown) to ensure that only fluid which flows through apertures 24 in the distribution 
plate 21 passes through to the recesses 7, 8. 

In one example of an application of the magnetic filter device 1, the latter is 
removeably disposed between a known containing means 33 for fluid 34 to be filtered 
in a system in use (not shown), and a known filter unit 35, as shown in fig. 5. 

The known filter unit 35 is attachable to the containing means 33 by means of a 
bolt 36 which enters a lower face of the filter unit 35, passes through its centre, 
continues out through an upper portion of the unit 35 and screws into a part of the 
containing means 33. A spring 37 provided between a block of filter material 38 and a 
base of the filter unit 35 is further compressed to accommodate the insertion of the 
magnetic filter device 1 between the containing means 33 and the filter unit 35. 

The distribution plate 21 is sealed against the filter unit 35 by annular sealing 
means 39. The central tube 20 is sealed against the containing means 33 and a surface 
40 of the known filter unit 35 by sealing means 41 and 42 respectively. 

Fluid 34 exits the containing means 33 through an outlet port 43. It flows 
towards the distribution plate 21 and thus through axially coincident apertures 24 and 
recesses 7, 8 in the distribution plate 21 and the plates 5, 6 respectively. From the 
magnetic filter device 1, fluid enters the known filter unit 35 and flows to the filter 
material 38, in which other particles in suspension can be retained. Fluid exits the filter 
material 38 and flows through a central passage 44 which is continuous with the 
central tube 20 of the magnetic filter device 1. From the central tube 20 of the device 
1, fluid re-enters the containing means 33 through an input port 45. It is then 
recirculated around the system in use before its return to the outlet port 43. More 
ferromagnetic material is retained with the increased frequency of circulation of fluid 
through the magnetic filter device 1. 

In the event of blockage of the filter material 38, a pressure relief valve 46 
allows fluid to bypass the filter material 38 and proceed through to the central passage 
44. Material retained in the filter material 38 up to this point may then be 
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disadvantageous!;/ washed back into the circulation. However, since fluid input into the 
magnetic filter device 1 is isolated from fluid output, any particles collected in the 
magnetic filter device 1 will be retained in such an event. 

In such an arrangement, the magnetic filter device 1, can act as a convenient 
check point for the amount of wear on engine and/or gearbox components or hydraulic 
system, and therefore enhance their safety and efficiency, 

In a further embodiment, the magnetic filter device can be oriented with respect 
to a known filter unit so as to have the distribution plate 21 facing the direction of fluid 
flow. 

In a further embodiment, the filter device can be an integral member of a 
known filter unit. 
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